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M odern tax systems are in a process of permanent reform. The way in which the public sector fi nances itself is adapting to new challenges. Many of these new challenges are related to a process conventionally referred to as globalisation and are assumed to affect most countries in a similar way. The growing international exchange of products and factors, of information and fi nancial funds makes it hard to pursue policies that do not take the neighbouring countries' policy choices into account. This raises the question whether there is an equivalent to a "best response" to these new challenges. One could expect tax systems to become more similar over time. Understanding these patterns of adaptation could help answer another important question: what is the future of the tax system? Is there something like a "law of one price" in international tax competition? Or, alternatively, should we expect countries to search for profi table specialisations, like tax havens which offer special tax treatments for specifi c transactions?
In this paper, we consider theoretically based expectations on tax structure evolution over time, confront them with time series data from OECD countries and discuss whether past developments allow the formulation of hypotheses on future tax revenues. In a second step, we examine whether there are indications of tax structure convergence, i.e. if the tax systems under considerations have become more similar over time. For this purpose, we introduce a new measure of tax system similarity, adopted from the trade literature.
What should we expect future tax systems to look like?
1 There is some theory which accounts for the effects of growing degrees of openness and relates it to domestic fundamentals. A general result in this literature is that country heterogeneity will probably prevent tax systems from absolute convergence; characteristics like country size, natural resources etc. will plausibly render convergence conditional.
2 An important shortcoming of this literature is, though, that − to the best of our knowledge − theory only predicts future development for specifi c tax types, like the corporation tax, the value added tax (VAT) and tariffs. More specifi cally, taxation of mobile factors is expected to be reduced and replaced by less costly ways of taxation, e.g. the VAT. The public debate has adopted these two predictions: corporate taxes are expected to go down, and direct taxes are assumed to be replaced by indirect taxes. We examine whether these predictions are in line with recent trends in the tax structures of developed countries.
A noticeable recent strand of literature deals with tax policy in developing countries and shows that the nature and structure of the tax system heavily depend on the degree of development. 3 
The OECD Tax Mix: Hypotheses and Stylised Facts
We now highlight the general trends of the OECD tax mix and establish a series of stylised facts regarding the development of the observed tax revenue components. The stylised facts are discussed from the perspective of theory-based expectations regarding tax structure development. The analysis is based on the OECD tax revenue data. We use data from those 23 OECD countries for which data is available for the period from 1970 to 2005. 4 To differentiate between the different types of tax revenue, the common OECD classifi cation is used. The OECD categorises six types of tax revenue sources: taxes on income, capital gains and profi ts (1000), social security contributions (2000), 5 taxes on payroll and workforce (3000), 6 taxes on property (4000), 7 taxes on goods and services (5000) 8 and other taxes (6000). Next to the major OECD classifi cation categories, this study focuses on the subgroups; revenues from personal income and capital gains (1100), revenues from corporate income and capital gains (1200) and revenues originating from the value added tax (VAT, 5111).
A common theme in the public debate on the future of public fi nance is that globalisation and technological progress have rendered taxation more diffi cult and 4 These are Australia, Austria, Belgium, Canada, Denmark, Germany, Finland, France, Greece, Ireland, Italy, Japan, Luxembourg, the Netherlands, New Zealand, Norway, Portugal, Spain, Sweden, Switzerland, Turkey, the United Kingdom and the United States.
5 Social security contributions are compulsory payments that confer an entitlement to receive a future social benefi t. They are usually earmarked to fi nance social benefi ts. These include: unemployment insurance benefi ts and supplements, accident, injury and sickness benefi ts, old-age pensions etc. They may be levied on both employees and employers. more costly.
9 Thus, it can be expected that countries respond to globalising economies by privatisation and cuts in public expenditure. Figure 1 displays the evolution of OECD total tax revenue levels as a percentage of total GDP (unweighted average) and selected subsamples. There is a largely unbroken upward trend in the unweighted average of the 23 OECD countries' total tax revenue as a percentage of GDP. The integrated sub-samples show OECD-Europe as the country grouping with the highest tax burden, peaking at nearly 40% of GDP in 2000. OECD-America and OECD-Pacifi c share similar average levels that are signifi cantly lower than the OECD total. However, while tax revenue in OECD-Europe and OECD-Pacifi c mainly grew over time, OECD-America does not seem to emulate the same developments.
The aggregate picture hides signifi cant country differences. Countries where total tax revenue as a percentage of GDP was below 20% in the mid-1970s (e.g. Turkey and Spain) largely increased their total tax revenue to GDP ratios, while substantial reductions in the tax to GDP ratio have been recorded in the United States and Germany in the last fi ve years. The Netherlands, for example, reports a tax to GDP ratio which is lower than its 1975 levels, while Japan and New Zealand have reduced their tax ratios from their respective peaks in 1985 and 1990. Yearly variation in overall tax revenue has slightly but steadily increased during the 1970s. During the 1980s, the variation in collected tax revenue as a percentage of GDP remained fairly constant. A decrease in variation only started to take place by the beginning of the 1990s but at a slow and hardly perceptible rate. and fi nds no effect on overall government spending.
However, it may be that the pressures of globalisation affect only specifi c types of revenue and leave others unaffected. In this case, globalisation would affect the tax structure and not so much the overall level of tax revenue. There are only very few studies analysing the relationship between openness and the tax mix. One of the few exceptions is the study by Haufl er, Klemm & Schjelderup 14 presenting a political economy model which endogenises the shares of wage tax and corporate tax revenue. Their empirical analysis lends support to the hypotheses that an increase in the size of the multinational sector decreases corporate tax rates.
The raw data shows that the aggregate tax mix has not changed very much over time, though. Most OECD countries rely primarily on tax revenue from personal and corporate income taxation, social security contributions and consumption taxation, more specifi cally VAT. According to the data, average reliance on these tax sources has on average exceeded the 70% margin of total taxation. Figure 2 shows the development of the overarching categories direct and indirect taxation and social security contributions as a share of total taxation over the observed time span. 12 A. A l e s i n a , R. Wa c z i a r g : Openness, Country Size and Government, in: Journal of Public Economics, Vol. 69, No. 3, 1998, pp. 305-321. 13 Cf. Axel D r e h e r, op. cit. The indirect taxation category includes revenues originating from VAT and revenues from taxes on goods and other services, while the direct taxation category comprises revenues from both personal and corporate income taxation and property taxation. Next to social security contributions, the remaining category "other" includes unallocated tax revenues and revenues from payroll taxation. The initial observation of tax component trends markedly shows very few changes over the observed time span. Most obvious is the increase in social security contributions as a share of total taxation during the 1970s, which was accompanied by a noticeable decrease in the total tax share of indirect taxation. For the remainder of the observed time span, the categories are characterised by a persistent stability in the observed tax shares.
While the Nordic countries (e.g. Denmark, Finland and Sweden) rely primarily on direct taxation, southern European countries (e.g. Spain and Greece) collect more revenue from indirect taxation. Overall, countries of the European Union tend to report higher shares of indirect taxation and fewer revenues originating from income taxes in comparison to the reported OECD averages. The United States, on the other hand, collects a higher share of income and property taxes but less in consumption taxes and social security contributions.
The extent and direction of shifts in taxation have varied across countries. While some countries (i.e. Germany, Canada and the United States) have experienced only minor changes to their tax mix, other countries (i.e. Italy, Ireland and Sweden) have shown substantial changes. However, the overall picture suggests that, so far, the pressures from globalisation 
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have not led to a substantial shift from direct taxation to indirect taxes.
Stylised fact 2: The overall tax mix remained intriguingly stable over time.
While economic theory has no strong prediction on the response of the overall tax mix (i.e. direct versus indirect taxation) to the increasing pace of globalisation, there is a strong theory on taxes on capital and corporate profi ts. As a baseline result, capital taxes are expected to be zero in the long run.
15 More recent contributions have tried to test empirically for the strategic tax setting of countries competing for international capital (and profi ts). 16 Although not perfectly unanimous, these contributions show quite convincingly that countries react to tax cuts by neighbouring countries by cutting taxes themselves.
The data show that personal and corporate income taxation are reported to be the main source of revenue for government spending in fourteen OECD countries. In 2005, Australia, Canada, Denmark, New Zealand and Norway all reported fi gures for personal and corporate income tax shares which exceeded 45% of total taxation. At the other end of the spectrum, countries like France, Greece and Turkey generally characterised by a low reliance on direct taxation reported only 20% of total taxation revenue originating from personal and corporate income taxation.
Given a constant share of direct taxes, we would expect to observe a shift from corporate tax reliance to taxes on personal income, since the latter is levied upon less mobile production factors like labour. 17 Figure 3 shows that, on average, the personal income tax share of total tax revenue remains greater than any other individual tax source. However, from 1980, there is a considerable decline in terms of tax revenue from this source. In addition, revenue from corporate income remained stable until the 1990s, and then increased, counter to intuition. This rise in corporate tax revenues compensated the decrease reported for per- 
Stylised fact 3: There is a moderate shift from personal income taxes to corporate taxes.
An analysis of social security contribution levels demonstrates high heterogeneity amongst the observed countries. Continental European countries report relatively high social security contributions. Australia and New Zealand, on the other hand, do not levy any social security contributions and fi nance social benefi ts through other taxes. Breaking down revenues collected as social security contributions according to their origin, Figure 4 shows only noticeable increases in overall reliance on social security contributions at the beginning of the 1970s, which were mainly triggered by increases in the share of social security contributions collected from employers. Starting in 1974, however, increases in the share of social security contributions have been much slower, with only minor and gradual increases in the contributions levied from the self-employed and employees.
Stylised fact 4: Social security contributions as a share of total taxation increased sharply until the mid1970s and then remained stable.
VAT has become the general consumption tax of every OECD country except the USA. Consumption taxes are already the single most important source of revenue in eight OECD countries − Greece, Hungary, Iceland, Korea, Mexico, Norway, Poland and Turkey. The calculated yearly variation for this particular source 23 Cf. J. B e c k e r, C. F u e s t : Internationalization and Business Tax Revenue -Evidence from Germany, Paper prepared for the European Tax Policy Forum, 2007. of revenue has been steadily declining, implying a convergence of reliance on tax revenue from goods and services. The reason for such continuous convergence might be the strong coordination between EU countries and the existence of a European common market and a common minimum rate. 24 Figure 5 illustrates the sub-aggregate of indirect taxes. It shows a rising share of reliance on VAT that has compensated the waning importance of tax revenue originating from excises and trade taxes. Particularly during the 1990s, countries either introduced some kind of VAT or changed its rate if the tax was already in place.
25
One reason why indirect taxes have not replaced direct taxes may be that indirect taxes have effi ciency costs which are not much lower than those of direct taxes. This is suggested by recent studies showing taxes other than corporate taxes affecting the location and the volume of foreign direct investment. 26 In contrast, the shift from excise taxes to VAT can be explained by economic theory, which claims that uniform consumption taxes like VAT (although it is not perfectly uniform in most countries) are less costly to collect. However, even for VAT, fraud and evasion is reported. 
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The fact that the European Union made considerable efforts to partially harmonise VAT policies across its member states further suggests that there is some cost involved due to international arbitrage.
Stylised fact 5: Within the indirect tax category, there is a considerable shift from excise taxes to general consumption taxes like VAT.
Payroll taxes play only a minor role in the tax component structure of most OECD countries. 28 With a stable average tax share of around 1% of total taxation, the average reliance on payroll taxation seems to be unchanging.
The average tax structures of OECD countries highlighted in this section show a remarkable stability over time. The only signifi cant trends concern corporate tax revenue replacing personal income taxes, and VAT replacing excise taxes. However, the aggregate picture may blur developments in individual countries or country subgroups in response to globalisation which in sum net out. Therefore, we continue by analysing bilateral country data. The idea behind this approach is that we expect countries facing similar domestic determinants (e.g. similar levels of economic development or similar cultural backgrounds and legal traditions) to show similar trends and developments with regard to the tax component structure.
Relative Country Similarity
In order to measure the similarity of tax systems across countries, this section develops an index of tax structure country similarity. It thus shifts the focus of the paper away from the unweighted OECD average trends to the developments of OECD country pairs. For this purpose, we calculate the Structural Similarity 28 During the observed time period the exception to this rule is Austria, which has a consistently higher reliance on payroll taxation than any other observed OECD country. Its average reliance on payroll taxation amounts to 6.6 % of total taxation.
Index (SSI)
29 which measures how much two partner countries rely on the same sources of tax revenue. The level of the SSI for the partner countries A and B in year t is computed by the summation of the minimum tax shares of each tax type of the observed country pair A, B in year t: SSI AB,t = Σ min(TS A,t ,TS B,t ) TS denotes the tax shares of the introduced tax types as a percentage of the observed country's total taxation. Consequently, the index is bounded by 0 and 100. SSI AB,t equals zero if countries A and B levy their taxes from completely different sources, resulting in the minimum of all tax shares being zero. SSI AB,t equals 100 if countries A and B have the same tax component structure resulting in the identical reliance on all tax components. For the calculation of the Structural Similarity Index, we utilise the OECD Revenue Statistics (2007) data already used above.
30
For better illustration, 29 Here, we modify the Export Similarity Index (ESI) developed by Finger and Kreinin which measures the similarity of export bundles of any two countries (or groups of countries) to a third market. Cf. J. M. F i ng e r, M. E. K r e i n i n : A Measure of 'Export Similarity' and Its Possible Uses, in: Economic Journal, Vol. 89, 1979, pp. 905-912. 30 The tax components used for the construction of the SSI are the revenue shares originating from personal income taxation (1100), corporate income taxation (1200), from other revenues from income and capital gains (1300), social security contributions (2000), from taxes on payroll (3000) and property (4000), from VAT (5111) and other taxes on goods and services (5000). Mainly using the detailed subaggregates of the categories on income and capital gains and social security contributions, we use the higher tax category heading if the data are missing. A reaction of the Similarity Index to changes in the tax structure is only triggered by changes in the minimum tax shares of each country pair. A decrease in the calculated distance between the respective country pair tax shares by one percentage point increases the Similarity Index by 1 if the shift in tax reliance originated from a tax type previously not accounted for in the Similarity Index calculation due to its not being the minimum amount for its tax category. If the increase in the tax share originated from a shift in tax reliance from a tax share already accounted for in the SSI, the Similarity Index remains constant.
The descriptive analysis uses the indices for the same 23 OECD countries from 1970 to 2005 as above. According to Table 2 , average structural similarity has slightly increased over the observed time span; with the SSI-mean amounting to 71.7 in 1970 and increasing to over 76 in 2001. The minimum observation per year, corresponding to the least similar pair of countries, increased considerably more strongly than the mean: from around 40 in the 1970s to above 50 in 2005. The standard deviation also decreased significantly over time.
Stylised fact 6: Relative country similarity of government revenue structures increased slowly but steadily over time.
Over the entire time period, Switzerland and Belgium share the highest structural similarity with the rest of the observed countries. Their average SSI levels amount to 78 for Switzerland and 79 for Belgium followed by Germany and the United States both with an average of 76. The countries with the least similarity regarding the constructed country pairs are Australia and New Zealand, which report an overall average of 65 and 66 respectively in structural similarity.
One can assume that countries with high average SSI-levels represent the average tax structure with a high level of similarity with the remaining countries. One question which arises is whether such countries might serve as role models for the remaining country group. This notion arises when reviewing the SSIs for Germany or the United States. Countries with the lowest average SSI levels, on the other hand, represent a unique form of tax reliance. The fact that Australia and New Zealand, levying next to no social security contributions, have the lowest average levels of similarity with all others countries in the sample might also suggest that geographical distance may play a role. A more general question is: which countries should we expect to be similar to each other?
Besides geographical distance, 31 several more bilateral variables are possible candidates for correlation: differences in country size, measured by GDP, and levels of economic development measured by the absolute difference in GDP per capita should drive down the similarity index, while common borders and common language should increase it. EU membership is expected to have a positive effect on country pair similarity, e.g. since the EU actively harmonises VAT tax rates in its member states. Furthermore, we consider a bilateral openness indicator which measures the extent to which two countries interact economically with each other. The bilateral trade-based 31 We use the CEPII Database for distances measures to include a distance variable (in km). The geodesic distances are calculated using the latitudes and longitudes of the most important cities/agglomerations in terms of population for each observed country pair. openness measure is calculated by adding imports and exports of the reporting country from/to the partner country and relating the outcome to the reporting country's GDP: BiTrade AB,t =(IMP AB,t +EXP AB,t )/GDP A,t . We expect high shares of bilateral trade to correlate positively with higher Similarity Index levels.
The following presentation of results is not intended to suggest any causal relationship between indicators and SSI. The empirical literature on tax policy, tax revenue and its determinants convincingly shows that interdependencies are important and demonstrates why full accountancy of the resulting endogeneity problem is beyond the scope of this short paper.
The results of the correlation analysis are presented in Table 3 . Here, we use year fi xed effects to account for periodical shocks affecting all countries similarly and country fi xed effects to abstract from country heterogeneity. The presented regressions attempt to individually analyse both dimensions of the data presented. The fi rst two columns use only year fi xed effects to enable an isolated analysis of the cross-sectional dimension of the data. By including country fi xed effects, the regressions in columns (3) and (4) abstract from possible bias due to country level heterogeneity.
As intuitively expected, columns (1) and (2) show a highly signifi cant and robust negative relationship between the distance between the country pairs and the SSI. The dummy variables for common border and common language also show the expected positive coeffi cient estimates. In fact, country pairs sharing a common language are estimated to signifi cantly correlate with an SSI level that is 4 points higher than that of countries that do not share a common language. On the other hand, countries sharing borders are estimated to have a 2.5 points higher level of SSI than countries not sharing any geographical borders.
If and how country size and level of economic development correlate with the SSI is analysed by the inclusion of the variables GDPDIFF denoting the difference in GDP (in US$ billion) and GDPCAPDIFF denoting the difference in GDP per capita (in US$/capita). Surprisingly, the pure cross-sectional dimension shows that the gap in country size and the difference in the level of economic development both correlate signifi cantly positively with country pair similarity. Similarly surprising is the negative coeffi cient for EU membership.
The surprising correlation of GDPDIFF, GDPCAP-DIFF and common EU membership with the SSI may be driven by unobserved factors of country heteroge- (3) and (4)). It turns out that there is a distinct negative relationship between the widening levels of GDP and GDP per capita and the SSI. This implies that countries growing closer together with regard to GDP and GDP per capita levels are correlated with an increase in the SSI levels. New EU accession is also estimated to correlate with an increase in SSI levels.
With regard to international pressure and international coordination, the inclusion of the bilateral openness measure is expected to show a positive correlation between high structural similarity levels and high bilateral openness. This, however, is not the case on the purely cross-sectional dimension where the bilateral trade openness measure does not show any signifi cant correlations. However, when including country fi xed effects, the bilateral trade measure is estimated to correlate signifi cantly with the computed SSI. In this case, the assumed pressure towards similarity in relation to increased bilateral openness is supported by the estimated correlations. An increase in the bilateral trade openness measure by 0.1 percentage points of the reporting country's GDP is estimated to correlate signifi cantly with an increase in the SSI levels by 14.5 points. This implies that countries in the process of increasing their bilateral trade openness are prone to show increasing similarities with regard to the tax component structure of the observed country pairs.
Stylised fact 7: Similarity of government revenue structures signifi cantly correlates with similarity in country characteristics and bilateral trade fl ows.
Again, it is worth noting that the above fact is not meant to suggest any causal relationship. Revenue structures may become similar at high bilateral trade fl ow levels; in contrast, similar tax structures may induce large trade fl ows. A thorough test of causality is beyond the scope of this paper, but seems to be a promising issue for future research.
Summary and Conclusions
The descriptive analysis in the fi rst part of the paper allowed the establishment of some stylised facts on the evolution of OECD tax systems. During the observed time span, total tax revenue as a percentage of GDP has shown a moderate upward trend (stylised fact 1). Both direct and indirect taxation categories have shown considerable stability (stylised fact 2).
With regard to the direct taxation category, the data show a moderate shift from personal income taxes to corporate income taxes (stylised fact 3). The remaining welfare-oriented tax category also shows social security contributions to rise sharply only during the 1970s and to remain stable afterwards (stylised fact 4). Within the indirect tax category, there is a considerable shift from excise taxes to general consumption taxes like VAT (stylised fact 5).
Has there been any convergence? Shifting the focus away from the aggregate OECD picture, the introduction of the Structural Similarity Index as a measure for country pair tax structure similarity presented the possibility of identifying individual country or country group developments. Mainly concentrating on possible overlap in government tax revenue, the newly computed SSI is shown to slowly but steadily increase over time (stylised fact 6). This implies a slight convergence in OECD tax systems.
With country heterogeneity preventing tax systems from absolute convergence, this paper has identifi ed several candidates for correlation that can plausibly render convergence conditional. We found geographical proximity, common borders and common language to correlate positively with tax structure similarity. Moreover, panel analysis showed that country size and income per capita as well as EU membership and bilateral trade fl ows increase with the similarity indicator (stylised fact 7).
It is important to note that the above results should be interpreted as observable correlations and not as causal linkages. The observed convergence can -in principle -have two causes: convergence in policies and/or convergence in the underlying economic structure. 32 The results presented in this paper show that the sum of these two effects leads to a slow but steady convergence in tax structures.
Given the high attention that tax policy receives in the public debate, it seems surprising that economic theory has so little to say about the future of tax structures. Therefore, it would be desirable to have theories which, fi rstly, build the foundations for quantifying tax structures (and go beyond the simple similarity index presented in this paper), which, secondly, link tax structures to economic and political country characteristics and which, thirdly, allow the forecasting of future tax structure developments conditional on country characteristics and degrees of international exchange.
